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(57) ABSTRACT 

In a core portion of the receiver-integrated condenser, a 
condensing portion is disposed at an upper Side of a Super 
cooling portion. A receiving unit is disposed at one end Side 
of the core portion in a width direction, and refrigerant is 
U-turned in a refrigerant passage of the Super-cooling por 
tion at the other end side of the core portion in the width 
direction. In addition, a refrigerant outlet of the Super 
cooling portion is provided at the one end Side of the core 
portion, a connector connected to the refrigerant outlet is 
disposed at a direct lower Side of the refrigerant outlet, and 
the connector has a bottom Surface used as a connecting 
Surface connected with a pipe connector of a refrigerant 
pipe. 

14 Claims, 7 Drawing Sheets 
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RECEIVER-INTEGRATED CONDENSER FOR 
A VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is related to Japanese Patent Application 
No. 2000-385562 filed on Dec. 19, 2000, the contents of 
which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a pipe connection Struc 
ture of a receiver-integrated condenser in a refrigerant cycle 
System for a vehicle. 

2. Description of Related Art 
In a receiver-integrated condenser 110 arranged integrally 

with a radiator 161 in a vehicle, as shown in FIGS. 7A, 7B, 
a condensing portion 125 is disposed at an upper Side in a 
core portion 113, and refrigerant after passing through the 
condensing portion 125 is introduced into a receiving unit 
120 to be separated into gas refrigerant and liquid refriger 
ant. Further, liquid refrigerant within the receiving unit 120 
flows through a Super-cooling portion 126 disposed at a 
lower side in the core portion 110 to be Super-cooled. In 
addition, a connector portion 140 used as a refrigerant outlet 
of the core portion 113 is positioned at one end side of the 
condenser 110 in a width direction, and is arranged at a 
middle position in the vehicle in a vehicle right-left direc 
tion. On the other hand, the receiving unit 120 is positioned 
at an end Side of the condenser 110 opposite to the connector 
portion 140. In addition, for improving assembling perfor 
mance of the condenser 110 in the vehicle and for reducing 
a mounting Space of the condenser 110, a connector 142 for 
being connected to the connector portion 140 is connected to 
an upstream end of a refrigerant pipe 141 disposed at a front 
lower side of the condenser 110, and a downstream end of 
the refrigerant pipe 141 is positioned at the Side of the 
receiving unit 120 to be connected to an outlet connector 133 
used as a connection portion of a high-pressure liquid 
refrigerant pipe. However, in this case, as shown in FIG. 7B, 
the connector portion 140 and the connector 142 greatly 
protrude to a vehicle front Side, and the mounting perfor 
mance of the condenser 110 on the vehicle may be deterio 
rated. 

On the other hand, in a receiver-integrated condenser 
described in JP-A-8-183325, a refrigerant outlet portion of 
the Super-cooling portion and a connection portion connect 
ing with a high-pressure liquid-pipe is disposed at the same 
Side as a receiving unit in the width direction of the 
condenser. However, in this case, the connection portion is 
disposed to protrude to a side of the receiving unit, and the 
mounting performance of the condenser on the vehicle is 
deteriorated. In addition, because the refrigerant outlet por 
tion of the Super-cooling portion is provided at a direct lower 
Side of the receiving unit, a cap member of a bottom portion 
of the receiving unit cannot be detachable. 

SUMMARY OF THE INVENTION 

In View of the foregoing problems, it is an object of the 
present invention to improve mounting performance of a 
receiver-integrated condenser on a vehicle, in which a 
receiving unit is positioned at one end Side of the condenser 
in a width direction, and a connection portion for connecting 
a refrigerant outlet pipe is disposed at the same Side as an 
arrangement position of the receiving unit. 
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2 
According to the present invention, a receiver-integrated 

condenser for a refrigerant cycle System of a vehicle 
includes a condensing portion for cooling and condensing 
refrigerant discharged from a compressor of the refrigerant 
cycle System, a receiving unit which is disposed to Separate 
refrigerant from the condensing portion into gas refrigerant 
and liquid refrigerant and to Store liquid refrigerant therein, 
a Super-cooling portion for Super-cooling liquid refrigerant 
from the receiving unit, and a connector connected to a 
refrigerant outlet portion of the Super-cooling portion. In the 
receiver-integrated condenser, the Super-cooling portion is 
disposed at a lower Side of the condensing portion in a core 
portion, and the receiving unit is disposed at one end Side of 
the core portion in a width direction of the core portion to 
extend in a vertical direction perpendicular to the width 
direction. The Super-cooling portion is disposed to define a 
refrigerant passage, in Such a manner that refrigerant is 
U-turned in the refrigerant passage at the other end Side of 
the core portion in the width direction, and the refrigerant 
outlet portion of the Super-cooling portion is positioned at 
the one end side in the width direction. In the receiver 
integrated condenser, the connector is disposed at a lower 
Side of the refrigerant outlet portion, and the connector has 
a refrigerant outlet port opened toward downwardly and a 
bottom Surface used as a connection Surface connecting with 
a pipe connector of the refrigerant pipe. Accordingly, the 
pipe connector of the refrigerant pipe can be disposed at a 
direct lower Side of the connector of the refrigerant outlet 
portion, and the connection between the connector of the 
refrigerant outlet portion of the Super-cooling portion and 
the pipe connector can be readily performed. Thus, the 
connection portion between the connector of the refrigerant 
outlet portion of the Super-cooling portion and the pipe 
connector can be arranged in a lower mounting area of the 
receiver-integrated condenser, and the mounting perfor 
mance of the receiver-integrated condenser on the vehicle 
can be improved. As a result, the connector and the pipe 
connector are not positioned directly under the receiving 
unit, and a cap member disposed at a bottom portion of the 
receiving unit can be detachably disposed. 

Alternatively, the connector is connected to the refrigerant 
outlet portion of the Super-cooling portion to be shifted to a 
Side of the receiving unit when being viewed from an upper 
Side of the receiving unit. In this case, the connector has a 
refrigerant outlet port opened toward upwardly, and a top 
Surface used as a connection Surface connecting with a pipe 
connector of the refrigerant pipe. Accordingly, connection 
operation of the connector of the refrigerant outlet portion of 
the Super-cooling portion and the pipe connector can be 
readily performed. Even in this case, the cap member of the 
receiving unit can be detachably disposed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional objects and advantages of the present inven 
tion will be more readily apparent from the following 
detailed description of preferred embodiments when taken 
together with the accompanying drawings, in which: 

FIG. 1 is a front view showing a receiver-integrated 
condenser according to a first preferred embodiment of the 
present invention; 

FIG. 2 is a top view of the receiver-integrated condenser 
in FIG. 1; 

FIG. 3 is a plan View for explaining a mounting structure 
of the receiver-integrated condenser in a vehicle, according 
to the first embodiment; 

FIG. 4 is a front view showing a main part of the 
mounting Structure of the receiver-integrated condenser 
according to the first embodiment; 
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FIG. 5A and FIG. 5B are a front view and a side view, 
respectively, each showing a part of a receiver-integrated 
condenser according to a Second preferred embodiment of 
the present invention; 

FIG. 6 is a partially-sectional front view showing a 
receiver-integrated condenser according to a third preferred 
embodiment of the present invention; and 

FIG. 7A and FIG. 7B are a front view and a side view, 
respectively, each showing a receiver-integrated condenser 
in a related art. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described hereinafter with reference to the accompanying 
drawings. 
A first preferred embodiment of the present invention will 

be now described with reference to FIGS. 1-4. A receiver 
integrated condenser shown in FIGS. 1 and 2 is for a 
refrigerant cycle System for a vehicle. The receiver 
integrated condenser 10 includes first and Second header 
tanks 11, 12 disposed to have a predetermined distance 
therebetween. Each of the first and second header tanks 11, 
12 is formed into an approximate cylindrical shape to extend 
Vertically in an up-down direction. Both upper and lower 
openings of the first header tank 11 are closed by capS 11a, 
11b, and both upper and lower openings of the Second 
header tank 12 are closed by caps 12a, 12b. A heat 
eXchanging core portion 13 is disposed between the first and 
Second header tanks 11, 12. 

In the first embodiment, the receiver-integrated condenser 
10 is a multi-flow type. The core portion 13 includes plural 
flat tubes 14 through which refrigerant flows in a horizontal 
direction, and plural corrugated fins 15 each of which is 
disposed between adjacent flat tubes 14. The flat tubes 14 are 
disposed in parallel with each other to be connected to both 
the first and Second header tanks 11, 12. That is, one Side end 
of each tube 14 is connected to the first header tank 11 to 
communicate with an interior of the first header tank 11, and 
the other side end of each tube 14 is connected to the second 
header tank 12 to communicate an interior of the Second 
header tank 15. 

A refrigerant inlet-side connector 16 is disposed to be 
connected to the upper Side cap 11a of the first header tank 
11. The refrigerant inlet-side connector 16 is for being 
connected to a refrigerant pipe 83 (see FIGS. 3, 4) at a 
refrigerant discharge Side of a compressor 80. 

In the first embodiment of the present invention, a Single 
separator 18 is disposed within the first header tank 11 to 
partition the interior of the first header tank 11 into both 
spaces 11c, 11d in the up-down direction. On the other hand, 
a single first Separator 19a is disposed within the Second 
header tank 12 at a height position approximately equal to 
that of the separator 18, and a single second separator 19b 
is disposed within the Second header tank 12 at a position 
lower than the first separator 19a by a predetermined dis 
tance. Therefore, the interior of the second header tank 12 is 
partitioned into an upper Side Space 12c, a lower Side Space 
12d, and a refrigerant outlet Space 12e in the up-down 
direction. 

The Second header tank 12 is integrated with a receiving 
unit 20 extending in the up-down direction. The receiving 
unit 20 integrated with the second header tank 12 is for 
Separating refrigerant into gas refrigerant and liquid 
refrigerant, and for Storing liquid refrigerant in the refrig 
erant cycle System. The receiving unit 20 is formed approxi 
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4 
mately into a cylindrical shape, and has a height slightly 
lower than that of the second header tank 12. The receiving 
unit 20 is disposed at an outer side (i.e., the side opposite to 
the core portion 13) of the second header tank 12 to be 
bonded to an outer Side Surface of the Second header tank 12. 

A cap member 20a is detachably attached to a bottom 
portion of the receiving unit 20, So that a member Such as a 
desiccant, a filter disposed in the receiving unit 20 can be 
checked and exchanged. Therefore, in the first embodiment, 
the cap member 20a is detachably fixed to the bottom 
portion of the receiving unit 20 using a Screw, for example. 
An elastic Seal member (not shown) Such as an O-ring is 
disposed in a fitting portion between the cap member 20a 
and a wall Surface of the bottom portion of the receiving unit 
20a, So that Sealing performance in the attachment portion of 
the cap member 20a can be ensured. 

Communication holes 21, 22 are provided in walls of the 
Second header tank 12 and the receiving unit 20 at a position 
upper than the first Separator 19a, So that the upper space 12c 
of the Second header tank 12 upper than the first Separator 
19a communicates with the receiving unit 20. Further, 
communication holes 23, 24 are provided in the walls of the 
Second header tank 12 and the receiving unit 20 at a position 
lower than the first separator 19a, so that the lower space 12d 
of the second header tank 12 between the first and second 
separators 19a, 19b communicates with a lower side space 
within the receiving unit 20. Therefore, liquid refrigerant 
stored in the receiving unit 20 can be introduced into the 
lower Space 12d of the Second header tank 12. Accordingly, 
refrigerant introduced from the inlet side connector 16 flows 
meanderingly in the receiver-integrated condenser 10 as 
shown by arrows “a”- “g”, and is introduced into the refrig 
erant outlet space 12e of the second header tank 12. 
The core portion 12 is constructed by a condensing 

portion 25 positioned at an upper Side from the Separators 
18, 19a, and a Super-cooling portion 26 positioned at a lower 
side from the separators 18, 19a. In the condensing portion 
25, gas refrigerant discharged from a compressor 80 of the 
refrigerant cycle System is heat-exchanged with outside air 
blown by a cooling fan 62 (see FIG. 3) to be cooled and 
condensed. On the other hand, in the Super-cooling portion 
26, liquid refrigerant Separated from gas refrigerant in the 
receiving unit 20 is introduced and is heat-exchanged with 
outside air to be Super-cooled. 

Accordingly, in the first embodiment of the present 
invention, the receiver-integrated condenser 10 construct the 
condensing portion 25, the receiving unit 20 and the Super 
cooling portion 26, in this order from an upstream Side in a 
refrigerant flow. In addition, the condensing portion 25, the 
receiving unit 20 and the Super-cooling portion 26 are 
integrally formed. 

In a normal State of a refrigerant Sealing amount in the 
refrigerant cycle System, the interface between the gas 
refrigerant and liquid refrigerant within the receiving unit 20 
is positioned at a middle height position between the Sepa 
rator 19a and a top end Surface of the receiving unit 20. 

Side plates 27, 28 extending in the right-left direction in 
FIG. 1 are disposed at upper and lower ends of the core 
portion 13, respectively, for reinforcing both the upper and 
lower ends of the core portion 13. Both left and right ends 
of each side plate 27, 28 are connected to the first and second 
header tanks 11, 12, respectively. 

Brackets 29, 30 are integrally connected to the upper side 
plate 27 at both positions in the right-left direction. An upper 
portion of the receiver-integrated condenser20 is attached to 
an upper side tank of a radiator 61 through the brackets 29, 
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30. However, the upper portion of the receiver-integrated 
condenser 10 can be attached to a fixing portion of the 
vehicle. 
On the other hand, elastic Supporting members 31, 32 are 

disposed in the lower side plate 28 at both positions in the 
right-left direction to protrude downwardly. The lower por 
tion of the receiver-integrated condenser 10 can be elasti 
cally Supported on a Supporting member 61 a provided in a 
lower side tank of the radiator 61 through the elastic 
Supporting members 31, 32. Alternatively, the lower portion 
of the receiver-integrated condenser can be elastically Sup 
ported on a Supporting member of a vehicle frame 86 (see 
FIGS. 3 and 4). 

Upper portions of the elastic Supporting members 31, 32 
are press-fitted into an inner side of the lower side plate 28 
having a U-shaped cross Section, and thereafter, pieces (not 
shown) formed in slit portions 28a of the lower side plates 
28 are fasten to the upper portions of the Supporting 
members, so that the elastic members 31, 32 are fixed to the 
lower side plate 28. 

The refrigerant outlet Space 12e of the Super-cooling 
portion 26 is provided in the lower side portion within the 
Second header tank 12, and a refrigerant outlet hole 12f is 
opened in the cap 12b. An outlet connector 33 is disposed at 
a direct lower side position of the refrigerant outlet hole 12f 
to be connected to the refrigerant outlet hole 12f. That is, an 
inlet pipe 33c of the outlet connector 33 is fitted and 
connected to the refrigerant outlet hole 12f 

The outlet connector 33 is disposed to be connected with 
a refrigerant pipe 66 (see FIGS. 3, 4) of the refrigerant cycle 
system in the vehicle. Each of the outlet connector 33 and 
the inlet connector 16 is made of an aluminum material, and 
is formed into a block body having a potbellied shape. 
Refrigerant passages 33a, 16a are formed in the outlet 
connector 33 and the inlet connector 16, respectively, in a 
larger-diameter portion of the potbellied shape. In addition, 
screw holes (female screws) 33b, 16b are formed in the 
outlet connector 33 and the inlet connector 16, respectively, 
in a Small-diameter portion of the potbellied shape. Through 
the Screw holes 33b, 16b, the outlet connector 33 and the 
inlet connector 16 are connected to the refrigerant pipes 66, 
68, respectively. 
The inlet pipe 33c protrudes upwardly from an upper end 

of the refrigerant passage 33a penetrating through the outlet 
connector 33 in the up-down direction. In the first embodi 
ment of the present invention, the inlet pipe 33c is integrally 
formed with the top end of the outlet connector 33. 
However, the inlet pipe 33c can be formed separately from 
the outlet connector 33. 
A lower side flat Surface of the outlet connector 33 is used 

as a connection Surface 33e for connecting with a connector 
67 for the refrigerant pipe 66. As shown in FIG. 4, a 
connection Surface of the connector 67 for the refrigerant 
pipe 66 contacts the connection surface 33e of the outlet 
connector 33 from below. 

Specifically, in the connector 67 at the side of the refrig 
erant pipe 66, a refrigerant passage 67a is provided to 
correspond to the refrigerant passage 33a, and an attachment 
hole 67b is provided to correspond to the attachment screw 
hole 33b. Accordingly, when the flat connection surface 33e 
of the connector 33 and flat connection Surface 67e of the 
connector 67 contact, both the refrigerant passages 33a, 67a 
communicate with each other, and the attachment hole 67b 
of the connector 67 and the Screw hole 33b of the connector 
33 extend in line to be communicated with each other. 

A bolt 34 is screwed into the screw hole 33b through the 
attachment hole 67b, so that both the connectors 33, 67 are 
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6 
tightly fastened. An elastic Seal member (not shown) made 
of rubber is disposed in a connection position of the refrig 
erant passages 33a, 67a of both the connectors 33, 67, to 
air-tightly Seal between the refrigerant passages 33a, 67a of 
both the connectors 33, 67. 

In the receiver-integrated condenser 10 of FIG. 1, the 
other members except for the elastic support members 31,32 
are formed by an aluminum material. The other members of 
the receiver-integrated condenser 10 except for the elastic 
support members 31, 32 are temporally assembled in this 
state shown in FIG. 1, and the assembled body held by a 
Suitable jig is transmitted into a burner to be integrally 
brazed. 

Next, a mounting State of the receiver-integrated con 
denser 10 on the vehicle will be now described with refer 
ence to FIGS. 3 and 4. The receiver-integrated condenser 10 
is disposed in an engine compartment 60 at a front Side 
position of the radiator 61 in which cooling water of an 
engine 63 is cooled. The condenser 10 and the radiator 61 
are disposed to be cooled by the cooling fan 62 driven 
electrically. 
An exhaust manifold 64 and an exhaust pipe 65 of the 

engine 63 are disposed on a vehicle front Side of the engine 
63 at an approximate center position in the vehicle right-left 
direction. In the first embodiment, the first header tank 11 of 
the condenser 10, is positioned at a center Side in the engine 
compartment 60 in the vehicle right-left direction. 
Accordingly, heat from the exhaust manifold 64 and exhaust 
pipe 65 is readily transmitted to the side of the first header 
tank 11, and is hardly transmitted to the Side of Second 
header tank 12 integrated with the receiving unit 20. 
The receiving unit 20 of the receiver-integrated condenser 

10 is positioned to a vehicle left side (i.e., right side of FIGS. 
3, 4). On the other hand, the refrigerant pipes 66, 68, 69 are 
disposed along the vehicle left Sides for Simply performing 
pipe-operation in the engine compartment 60. Accordingly, 
when the connector 33 for connecting the receiver 
integrated condenser 10 to a vehicle-side pipe is disposed at 
the same side as the receiving unit 20, the connector 67 of 
the vehicle-side pipe Such as the refrigerant pipe 66 can be 
directly connected to the connector 33. 
The refrigerant pipe 66 is a metal pipe formed by an 

aluminum material, for example. One Side end of the refrig 
erant pipe 66 is bonded to the connector 67 by brazing, and 
the other Side end thereof is connected to an upstream end 
of a high-pressure Side liquid-refrigerant rubber hose 68. 
The rubber hose 68 is disposed to extend in the engine 
compartment 60 along the vehicle left side (right side in 
FIG. 1) toward a vehicle rear side. A downstream end (rear 
side end) of the rubber hose 68 is connected to an upstream 
end of a liquid-refrigerant pipe 69 made of an aluminum 
material. The liquid-refrigerant pipe 69 is fixed to a vehicle 
body 71 positioned at a vehicle left side by a cramp 70. 
An air conditioning unit 72 is disposed at a most front Side 

in a passenger compartment 73 partitioned from the engine 
compartment 60 by a partition wall 74. That is, the air 
conditioning unit 72 is disposed at a direct rear Side of the 
partition wall 74 in the passenger compartment 73. The air 
conditioning unit 72 has therein an evaporator 75 of the 
refrigerant cycle System, used as a cooling heat eXchanger 
for cooling air passing therethrough. An expansion valve 
(decompression unit) 76, connected to a refrigerant inlet Side 
and a refrigerant outlet Side of the evaporator 75, protrudes 
into the engine compartment 60 through a through hole 
provided in the partition wall 74. 
A downstream side end of the liquid-refrigerant pipe 69 is 

connected to a high-pressure Side inlet portion of the expan 
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Sion valve 76, and an upstream Side end of a low-pressure 
gas-refrigerant pipe 77 is connected to a refrigerant outlet 
portion of the expansion valve 76. The low-pressure gas 
refrigerant pipe 77 is fixed to the partition wall 74 by using 
a cramp 78. 
A downstream end of the low-pressure gas-refrigerant 

pipe 77 is connected to a suction side of the compressor 80 
through a low-pressure gas-refrigerant rubber hose 79. The 
compressor 80 for compressing and discharging refrigerant 
is rotated and driven by the engine 63 through an electro 
magnet clutch 81. A refrigerant discharge Side of the com 
preSSor 80 is connected to a metal high-pressure gas 
refrigerant pipe 83 through a discharge side rubber hose 82, 
and a connector 84 of the pipe 83 is connected to the inlet 
side connector 16 of the receiver-integrated condenser 10. 
A hood lock stay 85 is disposed at a front side in the 

engine compartment 60 at an approximate center position in 
the vehicle right-left direction, headlights 87 are attached to 
a vehicle-front side frame 86 through a headlight support 
panel 88. 

Next, operation of the refrigerant cycle System according 
to the first embodiment of the present invention will be now 
described. When operation of a vehicle air conditioner starts, 
and when the compressor 80 of the refrigerant cycle system 
is driven by the engine 63, the compressor 80 compresses 
and discharges high-pressure Super-heating gas refrigerant. 
Super-heating gas refrigerant discharged from the compres 
Sor 80 flows into the upper space 11c of the first header tank 
11 of the receiver-integrated condenser 10 from the inlet 
connector 16 as shown by arrow “a” in FIG. 1, through the 
hose 82 and the pipe 83. Thereafter, as shown by arrow “b', 
refrigerant flows through the tubes 14 of the condensing 
portion 25. In the condensing portion 25 of the core portion 
13, gas refrigerant discharged from the compressor 80 is 
heat-exchanged with cooling air A (see FIGS. 2 and 3) 
through the tubes 14 and the fins 15, and is cooled so that a 
part of gas refrigerant from the compressor 80 becomes 
Saturated liquid refrigerant. The Saturated liquid refrigerant 
flows into the upper Space 12c of the Second header tank 12, 
and flows into the receiving unit 20 through the communi 
cation holes 21, 22 as shown by arrow “c”. 

Refrigerant flowing into the receiving unit 20 is separated 
into gas refrigerant and liquid refrigerant, and liquid refrig 
erant is Stored in the receiving unit 20. Liquid refrigerant 
stored in the lower side part of the receiving unit 20 flows 
into the lower side space 12d of the second header tank 12 
through the communication holes 13, 24 as shown by arrow 
“d”, and thereafter, flows through the tubes 14 placed at an 
upper Side in the Super-cooling portion 26 from the lower 
Space 12d of the Second header tank 12 as shown by arrow 
“e'. Liquid refrigerant is U-turned in the lower space 11d of 
the first header tank 11 as shown by arrow “f”, and flows 
through tubes 14 at the lower Side in the Super-cooling 
portion 26 as shown by arrow “g” to be super-cooled. 
Thereafter, Super-cooled liquid refrigerant flows into the 
refrigerant outlet Space 12e, and flows outside of the 
receiver-integrated condenser 10 from the refrigerant outlet 
hole 12f 

Thereafter, Super-cooled liquid refrigerant flows into the 
expansion valve 76 through the refrigerant pipes 66, 68, 69. 
In the expansion valve 76, Super-cooled liquid refrigerant is 
decompressed to be low-temperature low-pressure gas 
liquid refrigerant. Next, low-pressure gas-liquid refrigerant 
flows into the evaporator 75 from the expansion valve 76 to 
be heat-exchanged with air blown into the passenger com 
partment. Refrigerant is evaporated in the evaporator 75 by 
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8 
absorbing heat from air. Gas refrigerant from the evaporator 
75 is sucked into the compressor 80 through the refrigerant 
pipe 77 and the refrigerant hose 79. 
According to the first embodiment of the present 

invention, when the receiver-integrated condenser 10 is 
disposed at the front Side in the engine compartment 60, the 
Second header tank 12 and the receiving unit 20 integrated 
with the Second header tank 12 are disposed at one end Side 
of the engine compartment 60 in the vehicle right-left 
direction, and the first header tank 11 is disposed at a center 
side in the vehicle right-left direction. Therefore, the receiv 
ing unit 20 can be disposed at a position away from the 
exhaust manifold 64 and the exhaust pipe 65, and it can 
prevent heat from a high-temperature portion of the engine 
63 from being transmitted to the receiving unit 20. 
Accordingly, it can prevent liquid refrigerant in the receiving 
unit 20 from being gasified, and refrigerant cycle perfor 
mance of the refrigerant cycle System can be improved. 
The refrigerant passage in the Super-cooling portion 26 is 

constructed, So that refrigerant is U-turned in the first header 
tank 11 positioned at the center Side of the engine compart 
ment in the vehicle right-left direction, and the refrigerant 
outlet space 12e and refrigerant outlet hole 12f of the 
Super-cooling portion 26 are positioned at the end Side in the 
vehicle right-left direction. That is, the refrigerant outlet 
Space 12e and the refrigerant outlet hole 12fare disposed at 
the same side as the receiving unit 20 in the receiver 
integrated condenser 10 in the vehicle right-left direction. 
Accordingly, the connector 67 of the refrigerant pipe 66, 
positioned at the end Side in the vehicle right-left direction 
can be readily directly connected to the outlet connector 33 
of the receiver-integrated condenser 10. 

In addition, the outlet connector 33 is disposed at a direct 
lower position of the refrigerant outlet Space 12e and the 
refrigerant outlet hole 12f of the Super-cooling portion 26. 
Therefore, as shown in FIG. 2, the outlet connector 33 can 
be disposed within a thickness dimension range in the 
vehicle front-rear direction and a width dimension range in 
the vehicle right-left direction of the receiver-integrated 
condenser 10. Further, a refrigerant outlet 33d of the outlet 
connector 33 is positioned to be opened toward downwardly, 
and the lower side Surface of the connector 33 is used as the 
connection surface 33e connecting with the connector 67 of 
the refrigerant pipe 66. Therefore, as shown in FIG. 4, the 
connector 67 of the refrigerant pipe 66 can be disposed at a 
direct lower side of the outlet connector 33 of the receiver 
integrated condenser 10, so that the connection of both the 
connectors 33, 67 can be readily performed. As a result, a 
connection portion between both the connectors 33, 67 can 
be disposed within the dimension ranges of the receiver 
integrated condenser 10 in the vehicle front-rear direction 
and the vehicle right-left direction, and mounting perfor 
mance of the receiver-integrated condenser 10 in the vehicle 
can be improved. 

Because the connectors 33, 67 are disposed at the position 
directly below from the refrigerant outlet space 12e of the 
Second header tank 12, the connectors 33, 67 are not 
positioned directly under the receiving unit 20. Therefore, an 
attachment or a detachment of the cap member 20a posi 
tioned at the bottom portion of the receiving unit 20 can be 
readily performed. 

In FIG. 1, refrigerant flows through the tubes 14 of the 
condensing portion 25 in one way as shown by arrow “b'. 
However, when the number of the tubes 14 of the condens 
ing portion 25 is increased and Separators similarly to the 
separators 18, 19a, 19b are additionally disposed in the first 
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and Second header tanks 11, 12, refrigerant can flow through 
the condensing portion 25 meanderingly. 
A Second preferred embodiment of the present invention 

will be now described with reference to FIGS. 5A and 5B. 
In the above-described first embodiment of the present 
invention, the inlet pipe 33c being connected to the refrig 
erant outlet Space 12e is disposed on the upper Side of the 
outlet connector 33, the refrigerant outlet 33d of the outlet 
connector 33 is disposed to be toward downwardly, and the 
bottom Surface of the outlet connector 33 is used as the 
connection surface 33e connecting with the connector 67 of 
the refrigerant pipe 66. However, in the second embodiment 
of the present invention, the outlet connector 33 is disposed 
at a vehicle rear Side of the refrigerant outlet Space 12e at the 
lower Side position of the Second header tank 12, as shown 
in FIGS.5A and 5B. Therefore, the outlet connector 33 can 
be disposed at a position offset to a Side of the receiving unit 
20 when being viewed from a top side of the receiving unit 
2O. 

The inlet pipe 33a protrudes toward a vehicle front side 
from a front end Surface of the outlet connector 33 to be 
connected to the refrigerant outlet hole 12f of the refrigerant 
outlet space 12e. Further, the refrigerant outlet 33d of the 
refrigerant passage of the refrigerant pipe 33a of the outlet 
connector 33 is provided to be toward upwardly, and a top 
end Surface of the connector 33 is used as the connection 
surface 33e connecting with the connector 67 of the refrig 
erant pipe 66 on the vehicle side. 

Because the connection Surface 33e of the outlet connec 
tor 33 is toward the upper side, the connector 67 of the 
refrigerant pipe 66 is disposed on the connection Surface 33e 
of the outlet connector 33. Therefore, by screwing the bolt 
34 into the connectors 33, 67 from the upper side of both the 
connectors 33, 67, both the connectors 33, 67 can be readily 
connected. Even in the Second embodiment, because the 
outlet connector 33 is disposed to be offset to a side (e.g., 
vehicle rear side) of the receiving unit 20 when being viewed 
from the upper side of the receiving unit 20, the cap member 
20a can be detachably disposed. 

In the Second embodiment, the other parts are similar to 
those in the above-described first embodiment. 

A third preferred embodiment of the present invention 
will be now described with reference to FIG. 6. In the third 
embodiment, a pipe member 280 defining a refrigerant 
passage is disposed at a position corresponding to the lower 
side plate 28 described in the first and second embodiments. 
The refrigerant passage of the pipe member 280 is used as 
a most bottom refrigerant passage in the Super-cooling 
portion 26. Here, a sectional shape of the pipe member 280 
may be a round shape or a Square shape. However, for 
readily bonding the pipe member 280 to the corrugated fin 
15 and for increasing heat eXchanging performance with the 
corrugated fin 15, the pipe member 280 is generally formed 
to have a flat tube shape. The pipe member 280 can be 
integrally molded by extrusion. Alternatively, the pipe mem 
ber 280 can be integrally brazed after a plate member is bent 
to a pipe shape. 
A communication hole 39 is opened in the first header 

tank 11 at a position proximate to the bottom end of the first 
header tank 11. One end portion (upstream side end) of the 
pipe member 280 is brazed to the first header tank 11 around 
the communication hole 39 to communicate with the lower 
Space lid of the first header tank 11, and the other end portion 
(downstream side end) of the pipe member 280 is connected 
to the Second header tank 12 around a communication hole 
36 to communicate with the refrigerant outlet Space 12e. 
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Further, the refrigerant outlet hole 12f is opened in the lower 
cap 12b of the Second header tank 12 to communicate with 
and to be connected to the outlet connector 33. Accordingly, 
the lower Space lid of the first header tank 11 communicates 
with the outlet connector 33 through the pipe member 280 
and the refrigerant outlet Space 12e at the bottom Side in the 
Second header tank 12. 

Further, the elastic support members 31, 32 are disposed 
in the bottom surface portion of the pipe member 280 at both 
right and left positions. In the third embodiment of the 
present invention, metal Support pins 37 are bonded to the 
bottom surface portion of the pipe member 280, and are 
press-fitted into the elastic members 38. The elastic mem 
bers 38 are made of an elastic material Such as a rubber, and 
is formed into a cylindrical shape. 
According to the third embodiment of the present 

invention, the pipe member 280 corresponding to the lower 
side plate 28 of the first embodiment is used as the refrig 
erant passage, the number of the tubes 14 can be reduced in 
the Super-cooling portion 26. Therefore, the receiver 
integrated condenser 10 can be manufactured in low cost. 

Although the present invention has been fully described in 
connection with the preferred embodiments thereof with 
reference to the accompanying drawings, it is to be noted 
that various changes and modifications will become appar 
ent to those skilled in the art. 

For example, even in the above-described third embodi 
ment of the present invention, the outlet connector 33 can be 
disposed similarly to the arrangement of the above 
described second embodiment of the present invention by 
using the bolt 34. In addition, in the third embodiment 
shown in FIG. 6, the pipe connection direction of the outlet 
connector 33 can be suitably set in any one of the vehicle 
front-rear direction and Vehicle right-left direction. 

In the above-described second embodiment of the present 
invention, the outlet connector 33 is disposed at a vehicle 
rear side of the second header tank 12. However, the outlet 
connector 33 can be disposed at a vehicle rear side of the 
receiving unit 20, for example. That is, the outlet connector 
33 can be disposed at an any position offset to a side of the 
receiving unit 20 when being viewed from an upper side of 
the receiving unit 20. 

In the above-described embodiments of the present 
invention, the side wall surface of the receiving unit 20 is 
bonded to the Second header tank 12 along an entire length 
in the up-down direction. However, in the up-down direction 
of the receiving unit 20, clearances can be provided between 
the side wall surface of the receiving unit 20 and the second 
header tank 12 at positions without forming the communi 
cation holes 22, 24, and the receiving unit 20 and the Second 
header tank 12 can be partially bonded in the up-down 
direction. 

Further, the whole receiving unit 20 in the up-down 
direction can be disposed separately from the Second header 
tank 12 by a predetermined distance, and the communication 
holes 21, 23 of the second header tank 12 communicate with 
the communication holes 22, 24 of the receiving unit 20 
through Suitable communication pipes, respectively. 
Alternatively, Suitable connectors can be bonded to the 
communication holes 21, 23 of the Second header tank 12, 
and can be connected to connectors having the communi 
cation holes 22, 24 of the receiving unit 20 by using 
fastening means. 

In the above-described embodiments of the present 
invention, in the Super-cooling portion 26, the flow of 
refrigerant is U-turned at one position in the first header tank 
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11. However, the flow of refrigerant can be U-turned at 
plural position more that two position in the first header tank 
11. 
Such changes and modifications are to be understood as 

being within the Scope of the present invention as defined by 
the appended claims. 
What is claimed is: 
1. A receiver-integrated condenser for a refrigerant cycle 

System of a vehicle, comprising: 
a condensing portion for cooling and condensing refrig 

erant discharged from a compressor of the refrigerant 
cycle System; 

a receiving unit which is disposed to Separate refrigerant 
from the condensing portion into gas refrigerant and 
liquid refrigerant and to Store liquid refrigerant therein; 

a Super-cooling portion for Super-cooling liquid refriger 
ant from the receiving unit, and 

a connector, connected to a refrigerant outlet portion of 
the Super-cooling portion, through which the refriger 
ant outlet portion is connected to a refrigerant pipe of 
the refrigerant cycle System, wherein: 
the condensing portion and the Super-cooling portion 

are disposed to construct a core portion in which 
refrigerant is heat-exchanged with air; 

in the core portion, the Super-cooling portion is dis 
posed at a lower Side of the condensing portion; 

the receiving unit is disposed at one end Side of the core 
portion in a width direction of the core portion to 
extend in a vertical direction perpendicular to the 
width direction; 

the Super-cooling portion is disposed to define a refrig 
erant passage, in Such a manner that refrigerant is 
U-turned in the refrigerant passage at the other end 
side of the core portion in the width direction, and 
the refrigerant outlet portion of the Super-cooling 
portion is positioned at the one end Side in the width 
direction; 

the connector is disposed at a lower Side of the refrig 
erant outlet portion; and 

the connector has a refrigerant outlet port opened 
toward downwardly, and a bottom Surface used as a 
connection Surface connecting with a pipe connector 
of the refrigerant pipe. 

2. The receiver-integrated condenser according to claim 1, 
wherein: 

the condensing portion and the Super-cooling portion have 
a plurality of tubes extending in the width direction in 
the core portion, through which refrigerant flows in the 
width direction, and first and Second header tanks 
disposed at both end sides in the width direction to 
extend in the vertical direction perpendicular to the 
width direction; 

one side ends of the tubes are disposed to communicate 
with the first header tank, and other side ends of the 
tubes are disposed to communicate with the Second 
header tank disposed at the Side of the receiving unit; 

each of the first and Second header tanks has therein a one 
partition member for partitioning each interior of the 
first and Second header tanks into an upper Side Space 
communicating with the tubes in the condensing 
portion, and a lower Side Space communicating with the 
tubes in the Super-cooling portion; 

the Second header tank and the receiving unit are disposed 
in Such a manner that refrigerant in the upper Side Space 
of the Second header tank flows into the receiving unit; 

the lower Side Space of the Second header tank is disposed 
to communicate with a lower Side position within the 
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receiving unit in Such a manner that liquid refrigerant 
in the receiving unit flows into the lower Side Space of 
the Second header tank; 

the Second header tank has therein an another partition 
member at a lower Side position of the one partition 
member to define a refrigerant outlet Space of the 
Super-cooling portion under the lower Side Space; and 

the refrigerant outlet portion is provided in the refrigerant 
outlet Space. 

3. The receiver-integrated condenser according to claim 2, 
further comprising: 

a pipe member, defining a refrigerant passage, disposed at 
a bottom portion of the core portion, 

wherein the pipe member has a refrigerant upstream end 
disposed to communicate with the lower Side Space of 
the first header tank, and a refrigerant downstream end 
disposed to communicate with the refrigerant outlet 
Space. 

4. The receiver-integrated condenser according to claim 2, 
wherein: 

the Second header tank and the receiving unit are disposed 
to have a first communication hole through which the 
upper Side Space of the Second header tank communi 
cates with the receiving unit at a position upper than the 
one partition member, and a Second communication 
hole through which a lower Side of the receiving unit 
communicates with the lower Side Space of the Second 
header tank, and 

the receiving unit has a cap member detachably disposed 
at a bottom portion of the receiving unit. 

5. The receiver-integrated condenser according to claim 1, 
wherein the connector connected to the refrigerant outlet 
portion of the Super-cooling portion is disposed to be con 
nected to the pipe connector of the refrigerant pipe by using 
a Screw member. 

6. The receiver-integrated condenser according to claim 1, 
wherein the receiving unit and the connector positioned at 
the one end Side of the core portion is disposed at an end Sid 
e in an engine compartment of the vehicle in a vehicle 
right-left direction, and the other Side end of the core portion 
is disposed at a center Side in the vehicle right-left direction. 

7. The receiver-integrated condenser according to claim 2, 
wherein: 

the Second header tank has a tank cap disposed at a bottom 
portion of the Second header tank, 

the tank cap has a refrigerant outlet hole used as the 
refrigerant outlet portion; and 

the connector is disposed at a direct lower Side of the cap 
to communicate with the refrigerant outlet hole. 

8. The receiver-integrated condenser according to claim 2, 
wherein the first header tank has a refrigerant inlet through 
which refrigerant from the compressor of the refrigerant 
cycle System flows into the upper side Space of the first 
header tank. 

9. A receiver-integrated condenser for a refrigerant cycle 
System of a vehicle, comprising: 

a condensing portion for cooling and condensing refrig 
erant discharged from a compressor of the refrigerant 
cycle System; 

a receiving unit which is disposed to Separate refrigerant 
from the condensing portion into gas refrigerant and 
liquid refrigerant and to Store liquid refrigerant therein; 

a Super-cooling portion for Super-cooling liquid refriger 
ant from the receiving unit, and 

a connector, connected to a refrigerant outlet portion of 
the Super-cooling portion, through which the refriger 
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ant outlet portion is connected to a refrigerant pipe of 
the refrigerant cycle System, wherein: 
the condensing portion and the Super-cooling portion 

are disposed to construct a core portion in which 
refrigerant is heat-exchanged with air; 

in the core portion, the Super-cooling portion is dis 
posed at a lower Side of the condensing portion; 

the receiving unit is disposed at one end Side of the core 
portion in a width direction of the core portion to 
extend in a vertical direction perpendicular to the 
width direction; 

the Super-cooling portion is disposed to define a refrig 
erant passage, in Such a manner that refrigerant is 
U-turned in the refrigerant passage at the other end 
Side of the core portion in the width direction, and 
the refrigerant outlet portion of the Super-cooling 
portion is positioned at the one end Side in the width 
direction; 

the connector is connected to the refrigerant outlet 
portion to be shifted to a Side of the receiving unit 
when being viewed from an upper Side of the receiv 
ing unit; and 

the connector has a refrigerant outlet port opened 
toward upwardly, and a top Surface used as a con 
nection Surface connecting with a pipe connector of 
the refrigerant pipe. 

10. The receiver-integrated condenser according to claim 
9, wherein: 

the condensing portion and the Super-cooling portion have 
a plurality of tubes extending in the width direction in 
the core portion, through which refrigerant flows in the 
width direction, and first and Second header tanks 
disposed at both end sides in the width direction to 
extend in the vertical direction perpendicular to the 
width direction; 

one side ends of the tubes are disposed to communicate 
with the first header tank, and other side ends of the 
tubes are disposed to communicate with the Second 
header tank disposed at the Side of the receiving unit; 

each of the first and Second header tanks has therein a one 
partition member for partitioning each interior of the 
first and Second header tanks into an upper Side Space 
communicating with the tubes in the condensing 
portion, and a lower Side Space communicating with the 
tubes in the Super-cooling portion; 

the Second header tank and the receiving unit are disposed 
in Such a manner that refrigerant in the upper Side Space 
of the Second header tank flows into the receiving unit; 
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the lower Side Space of the Second header tank is disposed 

to communicate with a lower Side position within the 
receiving unit in Such a manner that liquid refrigerant 
in the receiving unit flows into the lower Side Space of 
the Second header tank; 

the Second header tank has therein an another partition 
member at a lower Side position of the one partition 
member to define a refrigerant outlet Space of the 
Super-cooling portion under the lower Side Space; and 

the refrigerant outlet portion is provided in the refrigerant 
outlet Space. 

11. The receiver-integrated condenser according to claim 
10, further comprising: 

a pipe member, defining a refrigerant passage, disposed at 
a bottom portion of the core portion, 

wherein the pipe member has a refrigerant upstream end 
disposed to communicate with the lower Side Space of 
the first header tank, and a refrigerant downstream end 
disposed to communicate with the refrigerant outlet 
Space. 

12. The receiver-integrated condenser according to claim 
10, wherein: 

the Second header tank and the receiving unit are disposed 
to have a first communication hole through which the 
upper Side Space of the Second header tank communi 
cates with the receiving unit at a position upper than the 
one partition member, and a Second communication 
hole through which a lower Side of the receiving unit 
communicates with the lower Side Space of the Second 
header tank, and 

the receiving unit has a cap member detachably disposed 
at a bottom portion of the receiving unit. 

13. The receiver-integrated condenser according to claim 
9, wherein the connector connected to the refrigerant outlet 
portion of the Super-cooling portion is disposed to be con 
nected to the pipe connector of the refrigerant pipe by using 
a Screw member. 

14. The receiver-integrated condenser according to claim 
9, wherein the receiving unit and the connector positioned at 
the one end Side of the core portion is disposed at an end Side 
in an engine compartment of the vehicle in a vehicle 
right-left direction, and the other Side end of the core portion 
is disposed at a center Side in the vehicle right-left direction. 


